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CONFIDENTIALITY STATEMENT

Except as otherwise required by law or regulation, this information contained in this
communication is intended exclusively for the individual or entity to which it is addressed.
This communication may contain information that is proprietary, privileged or confidential
or otherwise legally exempt from disclosure. If you are not the named addressee, you are
not authorized to read, print, retain, copy, or disseminate this message or any part of it.
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REVIEW AND CERTIFICATION

| certify that, to the best of my knowledge, the information contained in this document is complete
and accurate and conforms to the requirements of the Montrose Quality Management System
and ASTM D7036-04.

signature: _F2 A/QS& Date: 2/12/2019

Name: Dave Wonderly Title: Client Project Manager

| have reviewed, technically and editorially, details and other appropriate written materials
contained herein. | hereby certify that to the best of my knowledge the presented material is
authentic and accurate and conforms to the requirements of the Montrose Quality Management

System and ASTM D7036-04.

¢
Signature: M M C s Date: 2/12/2019
|3

Name: Matt McCune Title: Regional Vice President

002AS-541589-PP-169 3 of 94



Desert View Power
2019 Emissions Performance Test Plan

TABLE OF CONTENTS

SECTION PAGE
1.0 INTRODUCTION. .. .ottt e ee et et e e s b s s b e e e s be e e e e ebaeee e san s 5
2.0 UNIT DESCRIPTION ...ooiiiiiieiii ettt e e e e st ee e nnn e e sanane e 6
2.1 SAMPLE LOCATIONS ...ttt e 7
2.2  UNIT OPERATION ...t et e eee e ee e e e e eeeas 7
3.0 TEST PROCEDURES........cooiiiiiiiereit ettt e eee s aae e et n e e s e 8
3.1 CONTINUOUS GASEOUS MEASUREMENTS ..o 9
3.2 PARTICULATE MEASUREMENTS ..ottt 10
3.3  SULFURDIOXIDE..........iiiiiieeieie ittt e st a s sbeee e eaanes 10
3.4 HYDROCARBON ....cooiiiiiii ittt e et eeaan e 10
3.5 HYDROGEN CHLORIDE MEASUREMENTS ... 11
3.6  VELOCITY AND MOISTURE.......oiiciiieeiics ittt 11
3.7 FUEL ANALYSIS ..ottt 11
3.8 RELATIVE ACCURACY TEST AUDIT.....oooiiiii e 12
3.9 TEST SCHEDULE .. ...t e e s e e 13
4.0 REPORTING. ...ttt e e e ee e e s s e e e br e e e s e e e nes 14
APPENDIXA QUALITY ASSURANCEAND CERTIFICATIONS.........coooiie 15
APPENDIXB SAMPLE LOCATION VERIFICATION DATA .....ooioiiiinireeeeneeiee s 25
LIST OF TABLES
TABLE 2-1 CONTINUOUS EMISSION MONITOR SYSTEM ......coooiiiiiiiicice 6
TABLE 3-1 PROPOSED TEST MATRIX PER UNIT ..o 8
TABLE 3-2 EPAMETHOD 5 ANALYSES........cci e 10
TABLE 4-1  REPORT FORMAT ..ottt ettt st s e e e e e s s 14

LIST OF FIGURES
FIGURE 2-1 DESERT VIEW POWER SAMPLE LOCATION........ccooiiiiiiiiiieniieee e, 7

002AS-541589-PP-169 4 of 94



Desert View Power
2019 Emissions Performance Test Plan

1.0 INTRODUCTION

Montrose Air Quality Services, LLC (MAQS) has been contracted by Desert View Power to
conduct annual emissions compliance testing on two Fluid Bed Boilers, and a relative accuracy
test audit (RATA) of the continuous emissions monitoring system (CEMS) at the Desert View
Power Plant located in Mecca, California. MAQS will conduct testing to comply with U.S.
Environmental Protection Agency Operating Permit NSR 4-4-11;SE 87-01 including amendments
through August 14, 2003: 7" Amendment Title V permit to operate CB-OP 99-01 dated 8/1/2000
and 40 CFR 60, Appendix F. This test plan presents the testing procedures, a description of the
sample locations and a summary of quality assurance procedures.

David Wonderly will coordinate the testing for MAQS and can be reached at (714) 279-6777. The
on-site test team will consist of a Project Manager whose responsibilities include interfacing with
facility personnel, operating the mobile emission measurement laboratory, and performing data
entry as well as Technician(s) responsible for all stack responsibilities. A Qualified Individual, as
defined in ASTM D7036-04, will be on-site for all methods performed.

Emissions tests will be performed on each Biomass fired boiler as specified in the permit for:

e Particulate

¢ NO,, COand SO:

¢ Hydrocarbons

e Hydrogen Chloride (HCI)

e Method 19 F-Factor Using ASTM D6323 and ASTM E711 for Fuel BTU/Ib
e Volumetric Flow Rate

« Oxygen and Carbon Dioxide concentration

e Flue gas moisture content

A relative accuracy test audit will be performed to satisfy the requirements of 40 CFR 60, Appendix
F, as part of the quarterly CEMS testing. The Continuous Emissions Monitoring System (CEMS)
Relative Accuracy Test Audit includes NO,, CO and SO..

002AS-541589-PP-169 5 of 94
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2.0 UNIT DESCRIPTION

The Desert View Power Plant consists of two 297 MMBtu/hour, circulating bed, biomass-fired
boilers, and combined unit are designed to produce 47 MW of net electrical output. Each unit is
equipped with the following pollution control systems:

¢ An ammonia injection system for control of NO, emissions;

« Cyclonic mixing of injected ammonia with flue gas to provide for a minimum
amount of ammonia slip (emission);

¢ Alimestone injection system to limit emissions of SO;
¢ A hydrated lime injection system to limit emissions of HCL;
s A reverse air baghouse to restrict opacity and emissions of sulfates and

particulate to very low levels.

The plant CEM system for each unit includes measurements of NO, CO, O, O2 wet, SOz, CO,,
flow and opacity. It is an extractive system with a heated line extending from the probe to the CEM
unit. Table 2-1 presents the current CEMS configuration.

TABLE 21
CONTINUOUS EMISSION MONITOR SYSTEM
DESERT VIEW POWER PLANT
Species Manufacturer Model Range
NOx« CAl ZRE-5 Multi Component Analyzer 100 and 500 ppm
CO CAl ZRE-5 Multi Component Analyzer 100 and 500 ppm
O2 Dry CAI ZRE-5 Multi Component Analyzer 25%
SOz CAl ZRE-5 Multi Component Analyzer 50 and 500 ppm
CO2 CAl ZRE-5 Multi Component Analyzer 20%
02 Wet AMETEK Thermox 2000 25%
Flow Diet Greg Standard -- Msdcfh
Opacity Monitor Labs Lighthawk 560 100%

002AS-541589-PP-169
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21 SAMPLE LOCATIONS

Samples will be collected from the transition ducts to the stack. Camot Technical Services, Inc.
conducted three dimensional flow testing and stratification testing on the transition exhaust ducts
on each unit. This testing was conducted in accordance to SCAQMD chapter X section 1 and 13
and will be presented in the report titted "Stack Gas Stratification and Absence of Flow
Disturbance Testing at Desert View Power Mecca Project” (R106E622.T) submitted to SCAQMD
in October of 1994. The sample locations met all the requirements. Copies of the results from that
report can be found in Appendix B .All testing for both Unit 1 and 2 will be done at the sample
location presented in Figure 2-1.

FIGURE 2-1
DESERT VIEW POWER SAMPLE LOCATION
Stack
ANNANNNAIN
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i C c O .
Unit 2 o b ca Unit 1

O E Eo
O F F o

Facing South

2.2  UNIT OPERATION

The tests will be conducted at or near maximum steady state unit load conditions. Limestone
injection rate, fuel combustion rate, ammonia injection rate, ash handling operations, excess air
level, combustion air distribution, and combustion temperature will all be set to maintain stable
unit operation. Pertinent operating conditions will be recorded by Desert View Power personnel
during the tests. Full load will be defined as greater than 267 MMBtu/hr of total (biomass and
natural gas) heat input to the boiler.
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3.0 TESTPROCEDURES

The test procedures to be used are listed in Table 3-1. Part of the gaseous plant emissions
performance testing data will be used for CEMS RATA determinations. A minimum of nine
reference method tests are required for all gaseous species relative accuracy (RA)

determinations.

TABLE 3-1

PROPOSED TEST MATRIX PER UNIT
DESERT VIEW POWER MECCA PROJECT

Parameter No. of Tests Measurement Principle Reference Method Duration per Test
NOx 9 Chemiluminescence EPA7E 60/30 minutes
CcO 9 Non-Dispersive Infrared EPA 10 60/30 minutes
02/CO2 9 Non-Dispersive Infrared EPA3A 60/30 minutes
PM 3 Gravimetric EPAS 90 minutes
SOz 9 Barium Thorin Titration EPA 6 60/30 minutes
Hydrocarbons 2 GC/FID SCAQMD 25.3 60 minute composite
HCL 3 lon Chromatography EPA 26A 13%3&“::;3;32")’:;"1‘(‘3 ;fez
Fuel Sampling Daily ASTM D6323 Compaosite hourly samples
Fuel Btu/lb Daily ASTM E711 Composite hourly samples
Fuel Moisture Daily ASTM D3173 Composite hourly samples
Fuel Chlorine Daily ASTM E776 Composite hourly samples
Stack Gas Flow Rate -- S-Type Pitot Traverse EPA2 -
Moisture - Condensation/Gravimetric EPA 4 --

(1) Includes compliance and RATA test runs.

002AS-541589-PP-169
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3.1  CONTINUOUS GASEOUS MEASUREMENTS

NO, Oz, CO, and CO will be measured according to EPA reference methods using MAQS
continuous emissions monitoring system (CEM). NOy, O2, CO2 and CO concentrations will be
determined using MAQS mobile emission measurement laboratory. The laboratory is housed in
an 18 foot trailer outfitted to provide a clean, quiet, environmentally controlled base for the testing
operations. The laboratory has lighting, electrical distribution, air conditioning and heating to
support the test instruments and provide for optimal test performance.

Concentrations of these gaseous species are measured using an extractive sampling system
consisting of a heated stainless steel probe to minimize reactions, a heat traced Teflon sample
line connected to a thermo-electrically cooled sample dryer. Following the dryer, the sample is
drawn into a Teflon lined pump where it is pressurized and then filtered for delivery to the gas
analysis portion of the system. Gaseous samples will be collected at a single point. Three
minimum 60-minute compliance tests will be performed.

NO. concentration is determined using a California Analytical Instruments (CAl)
chemiluminescence analyzer (model 600 Series). The analyzer has full scale ranges from 2.5 to
10,000 ppm. The analyzer is equipped with a vitreous carbon NO2 - NO converter for the
determination of total nitrogen oxides without interference from other nitrogen containing
compounds.

Oxygen concentration is determined using a AMI electro-chemical cell analyzer (model # 201).
The analyzer has three full scale ranges; 0-5%, 10%, and 25%. The cell contains an electrolytic
fluid that reacts with oxygen to generate an electrical signal proportional to the concentration.

CO; is measured using a non-dispersive infrared analyzer manufactured by CAl (model # 100
Series). The analyzer has full scale ranges of 0-5%, 10%, 20% and 40%.

CO is measured using a non-dispersive infrared/gas filter correlation analyzer manufactured by
TECO (model # 48i). The analyzer has user definable full scale ranges from of 0-10 to 0-10,000

ppm.

The analyzers and sampling system are subjected to a variety of calibration and quality assurance
procedures including leak checks, linearity and calibration error determinations before sampling,
and system bias and drift determinations as part of each test run. Data are corrected for any
observed bias or drift in accordance with the reference methods.
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3.2 PARTICULATE MEASUREMENTS

EPA method 5 sampling system will be used to measure the particulate emissions from both
Desert View Power units. The sampling system consists of a nozzle, glass probe, 250°F heated
filter, two impingers containing DI water, a third empty impinger and a fourth impinger containing
silica gel.

The analysis for particulate is summarized in Table 3-2. Gravimetric Analysis will be performed
on the probe/nozzle wash and filter.

TABLE 3-2
EPA METHOD 5 ANALYSES
Sample Component Analysis Procedure
Probe and Nozzle (Front 1/2) Evaporation/gravimetric
Heated Filter (83 mm) Bake/gravimetric

3.3 SULFURDIOXIDE

Sulfur dioxide will be measured according to EPA Method 6. The first three runs will be 60 minutes
and will be used to demonstrate compliance and as RATA runs. Subsequent RATA runs will
consist of 30 minute tests per the Methods. A barium thorin titration of the hydrogen peroxide
impinger samples will yield SO, concentrations for nine relative accuracy test runs. The sample
system will consist of a heated glass probe connected to the impinger train with an un-heated
Teflon sample line. All the unheated portion of the sample train will be recovered and analyzed.
Prior to the titrimetric analysis, all SOx samples will pass through an ion exchange resin. This
removes interference associated with ammonium (NHs"). The Method 6 train will not include the
IPA impinger, which is provided in the method as an option. The H.O, will absorb both SO, and
SO; (if any). SO; will be counted as SO..

3.4 HYDROCARBON

Samples for hydrocarbon analysis will be collected in clean 6-L Summa Canister and mini water
impingers and analyzed according to SCAQMD 25.3. The samples will be analyzed by AtmAA
Inc. in Calabasas, CA using TCA/FID or other qualified laboratory. Results will be reported as
total non-methane hydrocarbons as carbon.
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3.5 HYDROGEN CHLORIDE MEASUREMENTS

Triplicate hydrogen chloride (HCI), samples will be collected using EPA Method 26A. Sampling
and analysis for HF and CI2 whichis included in EPA Method 26A will not be performed.
The sampling train consists of:

e A glass nozzle and heated glass probe heated to between 248°F and 273°F

e A Teflon Mat or quartz out-of-stack filter in a glass filter holder heated to 248°F +
25°F

¢ Two impingers containing 100 ml of 0.1 N H,SO4 for collection of HCI

« One empty impinger

« An impinger containing silica gel

Samples are withdrawn isokinetically from the stack. The Teflon Mat or quartz-fiber filter collects
particulate matter. The acidic absorbing solution collect gaseous HCl and is analyzed for HCI by
ion chromatography.

The samples are recovered in the following sample fractions:

1. Back half of filter holder, H.SO4 Impinger Catch — Weighed for moisture content
and recovered with DI water into pre-cleaned HDPE bottle.

2. The filter and probe wash will not be recovered for this test program.
Quality assurance samples collected in the field are:

+ Afield blank
e Areagent blank: 200 mil of 0.1 N H.SO4
s Areagent blank: 200 ml of DI water

The samples will be analyzed by ion chromatography by AAC in Ventura or other qualified
laboratory.

3.6 VELOCITY AND MOISTURE

Stack gas velocity and moisture content will be determined by EPA Methods 2 and 4 during the
particulate test. Velocity traverses will be performed during each set of compliance tests (NO,
CO, SO; and hydrocarbons) and for each RATA run.

3.7 FUEL ANALYSIS

Daily fuel samples will be collected by Desert View Power personnel. Hourly samples will be taken
and composited by the lab prior to analysis. Sampling will be consistent with ASTM D6323 sample
collection methodology. MAQS will send the samples out to be analyzed for higher heating value
for heat rate calculations, for Btu/lb for calculating the HCL emissions in lo/MMBtu using ASTM
E711, for moisture content using ASTM D3173 and for chlorine content using ASTM E776. Copies
of the analysis will be included with the final report.
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3.8 RELATIVE ACCURACY TEST AUDIT

Relative Accuracy tests will be performed for NOy, SOz, CO and O2 on sub systems of each unit's
CEMS. Relative accuracy is determined by comparing the CEMS data to the corresponding
reference method (RM) data over nine to twelve test runs. Nine 30-minute minimum tests will be
performed for the NOy, SO., CO, and O relative accuracy. Relative accuracy is expressed in
terms of the absolute value of the mean of the difference between the monitor value and the
reference method value. It is reported in terms of a percentage of the mean reference method
value. The computational procedure is summarized by the following equations:

I
R
s
Nl
N
[3°]

+
ra=1dEleel 00
RM

The RA will be determined for the monitoring systems in parts per million dry {(ppm) and Ib/hr.
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3.9 TEST SCHEDULE
The scheduled test dates have been set for March 19 — March 22, 2019 for compliance and RATA

testing. A proposed test schedule for on-site testing activities is shown in Table 3-3. This schedule
is based on the number of tests and the required sample times.

Date Unit No. Test No. Type of Test

3/18/2019 1 - Set-up

3/19/2019 1 1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and
1-3 Comp RATA testing Compliance NOx, SOz, CO &VOC Tests 1-3 Fuel Samples
3/20/2019 1 RATA testing Continued CEMS RATA

1-3 PM, 1-3 HCL Particulate Tests 1-3, HCL Tests 1-3 CEMS RATA and

32172019 2 1-3 Comp RATA testing Compliance NOy, SOz, CO &VOC Tests 1-3 Fuel Samples

3/22/2019 2 RATA testing Continued CEMS RATA
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40 REPORTING

MAQS will prepare a comprehensive emissions report that includes all raw data and calculations
for the test program. The test format is presented in Table 4-1. The test report will be submitted
within 45 days from completion of testing.

TABLE 4-1
REPORT FORMAT
Title page
Report Title

Prepared For

For Submittal To:

Author and reviewer names

Test Dates and Report Issue Date
Report Number

Review Page
Signatures of person who prepared the report and signature of person who reviewed the report

Table of Contents

Introduction and Summary

Identifies the client, source, reason for the test, test date(s), test personnel, client/source personnel, regulatory
observers

Summarizes the results of the test, indicates applicable rules and pass/fail criteria and makes a statement
regarding the test results

Outlines the organization of remainder of the report.

Table of analysis results

Unit Description
Describes the process which was tested

Describes any applicable control equipment
Test conditions

Test Description

Test methods, replicates, duration, calculations
Test locations

Test critique

Results
Re-states the results of the test and makes a statement regarding compliance with applicable regulations
Results tables with more detail on individual test runs and supporting data

Appendices
A Test and Laboratory Data
1. Test Location
2. Test Data (by type)
3. Quality Assurance Data

a. Certification

b.  Equipment Calibration

c. Calibration Gas Certificate

d.  Chain of Custody
Process Operating Data
Measurement Procedures
Calculations
Instrument Strip Charts

moow
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APPENDIX A
QUALITY ASSURANCE AND CERTIFICATIONS
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QUALITY ASSURANCE PROGRAM SUMMARY

As part of Montrose Air Quality Services, LLC (MAQS) ASTM D7036-04 certification, MAQS is
committed to providing emission related data which is complete, precise, accurate,
representative, and comparable. MAQS quality assurance program and procedures are designed
to ensure that the data meet or exceed the requirements of each test method for each of these
items. The quality assurance program consists of the following items:

e Assignment of an Internal QA Officer

e Development and use of an internal QA Manual
+» Personnel training

* Equipment maintenance and calibration

* Knowledge of current test methods

+ Chain-of-custody

* QA reviews of test programs

Assignment of an Internal QA Officer: MAQS has assigned an internal QA Officer who is
responsible for administering all aspects of the QA program.

Internal Quality Assurance Manual: MAQS has prepared a QA Manual according to the
requirements of ASTM D7036-04 and guidelines issued by EPA. The manual documents and
formalizes all of MAQS QA efforts. The manual is revised upon periodic review and as MAQS
adds capabilities. The QA manual provides details on the items provided in this summary.

Personnel Testing and Training: Personnel testing and training is essential to the production of
high quality test results. MAQS training programs include:

* A requirement for all technical personnel to read and understand the test
methods performed

* A requirement for all technical personnel to read and understand the MAQS QA
manual

¢ In-house testing and training

e Quality Assurance meetings

e Third party testing where available
« Maintenance of training records.

Equipment Maintenance and Calibration: All laboratory and field equipment used as a part of
MAQS emission measurement programs is maintained according to manufacturer's
recommendations. A summary of the major equipment maintenance schedules is summarized in
Table 1. In addition to routine maintenance, calibrations are performed on all sampling equipment
according to the procedures outlined in the applicable test method. The calibration intervals and
techniques for major equipment components is summarized in Table 2. The calibration technique
may vary to meet regulatory agency requirements.

Knowledge of Current Test Methods: MAQS maintains current copies of EPA, ARB, and
SCAQMD Source Test Manuals and Rules and Regulations.
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Chain-of-Custody: MAQS maintains chain-of-custody documentation on all data sheets and
samples. Samples are stored in a locked area accessible only to MAQS source test personnel.
Data sheets are kept in the custody of the originator, program manager, or in locked storage until
return to MAQS office. Electronic field data is duplicated for backup on secure storage media.
The original data sheets are used for report preparation and any additions are initialed and dated.

QA Reviews: Periodic field, laboratory, and report reviews are performed by the in-house QA
coordinator. Periodically, test plans are reviewed to ensure proper test methods are selected and
reports are reviewed to ensure that the methods were followed and any deviations from the
methods are justified and documented.

ASTM D7036-04 Required Information

Uncertainty Statement

“Both qualitative and quantitative factors contribute to field measurement uncertainty and should
be taken into consideration when interpreting the results contained within this report. Whenever
possible, Montrose Air Quality Services, LLC (MAQS) personnel reduce the impact of these
uncertainty factors through the use of approved and validated test methods. In addition, MAQS
personnel perform routine instrument and equipment calibrations and ensure that the calibration
standards, instruments, and equipment used during test events meet, at a minimum, test method
specifications as well as the specifications of our Quality Manual and ASTM D 7036-04. The
limitations of the various methods, instruments, equipment, and materials utilized during this test
have been reasonably considered, but the ultimate impact of the cumulative uncertainty of this
project is not fully identified within the results of this report.”

Performance Data
Performance data are available for review.
Qualified Personnel

A qualified individual (Ql), defined by performance on a third party or internal test on the test
methods, will be present on each test event.

Plant Entry and Safety Requirements

Plant Entry

All'test personnel are required to check in with the guard at the entrance gate or other designated
area. Specific details are provided by the facility and project manager.
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Safety Requirements

All personnel shall have the following personal protective equipment (PPE) and wear them where
designated:

e Hard Hat

¢ Safety Glasses

e Steel Toe Boots

e Hearing Protection

e Gloves

¢ High Temperature Gloves (if required)

The following safety measures will be followed:

e Good housekeeping
e SDS for all on-site hazardous materials

e Confine selves to necessary areas (stack platform, mobile laboratory, CEMS
data acquisition system, control room, administrative areas)

¢ Knowledge of evacuation procedures

Each facility will provide plant specific safety training.
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TABLE 1

EQUIPMENT MAINTENANCE SCHEDULE

Equipment

Acceptance Limits

Frequency of Service

Methods of Service

Pumps

Flow Meters

Sampling Instruments

Integrated Sampling Tanks

Mobil Van Sampling System

Sampling lines

—

. Absence of leaks
. Ability to draw

manufacturers required
vacuum and flow

. Free mechanical

movement

. Absence of malfunction
. Proper response to

zero span gas

. Absence of leaks

. Absence of leaks

. Sample degradation

less than 2%

As recommended by
manufacturer

As recommended by
manufacturer

As recommended by
manufacturer

Depends on nature of
use

Depends on nature of
use

After each test series

. Visual inspection
. Clean

. Replace parts

. Leak check

BWN =

. Visual inspection
. Clean
. Calibrate

WN =

As recommended by
manufacturer

. Steam clean
. Leak check

N =

. Chang filters

. Change gas dryer
. Leak check

. Check for system
contamination

BWN

1. Blow dry, inert gas
through line until dry

002AS-541589-PP-169
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TABLE 2
MAJOR SAMPLING EQUIPMENT CALIBRATION REQUIREMENTS

Sampling Equipment

Calibration Frequency

Calibration Procedure

Acceptable Calibration

Criteria

Continuous Analyzers

Continuous Analyzers

Continuous Analyzers

CEMS System
Continuous Analyzers
NO«x Analyzer

Differential Pressure
Gauges (except for
manometers)

Differential Pressure
Gauges (except for
manometers)

Barometer

Dry Gas Meter

Dry Gas Meter

Dry Gas Meter Orifice

Temperature Sensors

Before and After Each
Test Day

Before and After Each
Test Run

After Each Test Run

Beginning of Each Day
Semi-Annually

Daily

Semi-Annually

Bi-Monthly

Semi-Annually

Semi-Annually

Bi-Monthly

Annually

Semi-Annually

3-point calibration error
test

2-point sample system
bias check

2-point analyzer drift
determination

leak check

3-point linearity

NO:2 -> NO converter
efficiency

Correction factor based
on 5-point comparison to
standard

3-point comparison to
standard, no correction
factor

Adjusted to mercury-in-
glass or National
Weather Service Station

Calibration check at 4
flow rates using a NIST
traceable standard

Calibration check at 2
flow rates using a NIST
traceable standard

4-point calibration for

AH@

3-point calibration vs.
NIST traceable standard

< 2% of analyzer range

< 5% of analyzer range

< 3% of analyzer range

< 1in. Hg decrease in 5
min. at > 20 in. Hg

< 1% of analyzer range

> 90%

+/- 5%

+/- 5%

+/- 0.1 inches Hg

+/- 2%

+/- 2% of semi-annual
factor

+/-1.5%

Note: Calibration requirements will be used that meet applicable regulatory agency requirements.
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South Coast
Alr Quality Management District

| 21865 Copley Drive, Diamond Bar, CA 917654178
Wil (9097 396-2000 « www.agmd.gov

Cctober 30, 2018

Mr. John Peterson

Montrose Air Quality Services, LLC
1631 E. Saint Andrew Mace

Santa Ana, (A 92703

Subject:  LAP Approval Notice
Reference # 961A1220

Dear Mr. Peterson:

We have reviewed your renewal letter under the South Coast Al Quality Management District's
Laboratory Approval Program (SCAQMD LAP), We are pleased to inform you that your firm is
approved for the period beginning October 34, 2018, and ending September 30, 2019 for the following
methods, subject to the requirements in the LAP Conditions For Approval Agreement and conditions
tisted m the attachment to this letter:

SCAQMID Methods 14 SCAQMD Methods 51,52, 583, 6.1
SCAQMD Methods 10,1 and 1061 SCAQMD Methods 25,1 and 253 (Sampling)

USEPA CTM-030 and ASTM D6522-00 SCAQMD Rule 1121/ 1146.2 Protocol

SCAQMD Rule 1420/1420.1/1420 2 (1 ead) Sowrce and Ambient Sampling
Your LAP approval to perfornt aitrogen oxide emissions compliance testing for SCAQMD Rale 1121/
1 146.2 Proweols includes satellite facilities located at

MeKenna Boiler Noritz America Corp. Ajax Boiler, Inc.
1510 North Spring Street FHE6D Grrace Avenue 2781 S, Harbor Blvd,
Los Angeles, CA 90012 Fountain Valley, CA 92708 Santa Ana, CA 92704

Thank vou for participating i the SCAQMD LAP. Your cooperation helps us to achieve the goal of the
LAP: to maintain high standards of quality in the sampling and analysis of source emissions. You may
direet any questions or information to LAP Coordinator, Glenn Kasai. He may be reached by telephone
at (9091 396-2271, or via e-muil at phasai@agmd.gov.,

Sincerely,

QQ Swﬂgu

Dripankar Sarkar
Program Supervisor
Scurce Test Engineering
DS GKAgK
Attachment

P13 apRenewalRev dov
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Accredited Air Emission Testing Body

A2LA has accredited

MONTROSE AIR QUALITY SERVICES

American Association for Laboratory Accreditation

In recognition of the successful completion of the joint A2LA and Stack Testing Accreditation Council [STAC)
evaluation process, this laboratory Is accredited to perform testing activities in compliance with
ASTM D7036:2004 - Standard Practice for Competence of Air Emission Testing Bodies.

Presented this 5t day of March 2018.

g e
President and CEO

For the Accreditation Council
Certificate Number 3925.01
Valid to February 29, 2020

Jomod MaIA uesaq
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Desert View Power
2019 Emissions Performance Test Plan

APPENDIX B
SAMPLE LOCATION VERIFICATION DATA
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STACK GAS STRATIFICATION AND
ABSENCE OF FLOW DISTURBANCE
TESTING AT COLMAC MECCA PROJECT

Preuamd For:
UC Operating Service
Mecca, California
For Submittal To:
SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
Diamond Bar, Cabfornia
Prepared By:
Fdward J. Filadelfia
CARNOT
Tustin, California

JULY 1994
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REVIEW AND CERTIFICATION

Al work, caleulations, and other activities and tasks performed and documented in this
report were carmned out under my direction and supervision

Qﬁ)("f A L (ol eled

[

Edward 1. Fiadeifia
Senior Engineer

I have reviewed, technically and editori rially, details, calculations, results, conclusions and
other appropnate written material contained herein, and bereby certify that the presented materal
18 atthentic and accurate.

‘ZQWW/

Edward 1. Fuadelfia
Senior Engineer

ks PR
o (NI v

VIA0PES/RIO6EC22 T
Rev (Danner 14, 1994
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SECTION 1.0

INTRODUCTION

Carnot was contracted by UC Operating Service (UCOS) 1o determine the suitabiity of
the aliernate sample location accessible from the stack inlet duct. Tests were conducted ‘o
deterroine the level of stack gas stratification and flow disturbance. The tests were performed
at this location to satisfy the requirements of alternate sample location CFR 40 Appendix A
Method 1. The tests were performed using the standard methods in Chapter X of the
SCAQMID's Source Test Manual.

The flow disturbance and gaseous stratification tests were performed o7 June 27-28,
1994, The test program was coordinated by Greg Deedon of UCOS and Edward Filadelfia of
Carnot. The Camot test team consisted of Edward Filadelfia, Dave Wonderly, and Chris Hone.
Unit operation was established and maintained by UCOS personnel.

The results of the tests are summarized in Tables 1-1 and 1-2. These results show that
the sample location meets the requirements of the SCAQMD and FPA by demonstrating that the
stack gas strarification is less than 10% and the average resultant flow angle is less than
20 degrees with a standard deviation of less than 10 degrees.

A description of the unit is presented in Section 2.0, Test procedures and locations are
presented in Section 3.0.  Test results are presented in Section 4.0,  Tess procedure
descriptions, ficld data sheels, calculations, and control yoom data are included in the
Appendices.

VICOSeS/E 062 T S
Kee (Qmeler td, )09
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INTRODUCTION SECTION 1.4

TABLE 1-1
SUMMARY OF GASEQUS STRATIFICATION
COLMAC ENERGY PROJECT
JULY 1994

) Unit 1 Unit 2 SCAQMD Limit,
Parameter % Stratification % Stratficztion %
0,, % 0.4% 1.0% <10
TABLE 1-2
SUMMARY OF FLOW DISTURBANCE MEASUREMENTS
COLMAC ENERGY PROJECT
JULY 1994
ST R S L R BRI R PR e Ve “&m&:ﬁm&:m:%%m&mmmmmmﬁ* RTINS

Unit 1 nit 2 SCAQMD  EPA Limi,

Parameter Measured  Measured Limit, % %
Avcrage Resultant Angle, Degrees 5.6° 5.9° <20 <20
Standard Deviation, Degrees 337 4.0° <10 N/A
L e ' . R TR R TR

.
1I409BI/R 106622 T CARNDTY

Rev (Dowber (4, 1954)
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SECTION 7.{

UNIT DESCRIPTION

The Colmac Energy Plant consists of two 297 MMEBw/hour, circulating bed boilers, the
cembined vaits are designed to produce 47 MW of net electrical output. Each unit js equipped
with the following pollution control systems:

1. An ammonia injection system for control of NO, emissions.

| )

Cyclonic mixing of injected ammonia with flue gas to provide for a minimum
amount of ammonia sip (emission).

3. A limestone injection system to Lmit emissions of SO,
4. A reverse air baghouse to restrict opacity and emissions of sulfates aud particulate
10 very low levels.
l 3 i
V1 A0PESRI08EC22.T — CARNOT

Rev. (Sewder 14 1904
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SECTION 3.0

TEST DESCRIPTION

3.1 TEST CONDITIONS

All tests were performed with the unit operating at full load. Tests were conducted while
the unt was firing bic mass and operating under normal condiions. Unit operations were
established by UCOS operators.

3.2 SAMPLE LOCATION

Measurements were mace from Units | and 2 inlet ducts to the stack. A schematic of
the Sample iccation 1s shown in Figure 3-1. Chapter X sampling consisted of 40 point traverse

e

for stratification, and a 42 point traverse for flow disturbances.

3.3 TEST PROCEDURES

Tests were performed using meiods frem the SCAQMIY's Source Test Manual. These
methods are contained in Chapter X - Section | for disturbed flow and Section 13 for gaseous
stratification. Table 3-1 presents the test methods used in this program. O, concentrations werse
measured using Carnot’s mobile emission monitoring system. Flow angles were measured using
a United Sensor 3D probe. A description of the Carnot's Contipuous Emissions Morstoring
System and the standard measurement procedures are presented 1o Appendix A. A summary of
the procedures used for gaseous stratification and disturbed flow are presented below.

331 Gezsecus Stratification

237
Test Manual defines gasecus stratification as the presence of a difference, in excess of
10 percent, between any (wo poiuts in the same cross sectional plane.  Straufication can be
determined for either polivtant gases (e.g., NO,) or diluent gases (e.g., O, CQO,) in units of "

concentration. For this test program, the O, concentration was used t¢ measure the level of

Chapter X (Non-Standard Methods and Techniques), Chapter 13 of the SCAQMD Source

stack gas stratification.

[ ;
VIS0985RI06ELT2 T ; CARNOT
fReov. (fewder (4, 1994)
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TEST DESCRIPTION SECTION 3.0

Due to vanations in process O, concentralions, two Q; analyzers were used,  The fust
O, analyzer was used as a reference point and located at the center of the duct, The second was
Jocated at 4C traverse points during the test, * Gases were monitored for three minyles at each
Traverse point.

TABLE 3-1
TEST PROCEDURES
COLMAC ENERGY PROJECT
JULY 1994

Measurement Reference
Parameter Units Principle Method - Comments
0, % Electrochemical EPA 3A 40 point raverse for gaseous
Call stratification according to
Chapter X, Section 13
Fiow Degrees 3D probe for i1 42 point traverse for
Angle pitch and yaw  disturbed flow according to

Chapter X, Seciion |

gy ’ ey

&

PAORES/RICOESDE T (R

Fev {Onnbee 14 J;
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SECTION 4.0

RESULTS

4.1 GASEQUS STRATIFICATION

The results of the gaseous stratification tests are summarized i Table 4-1. The results
show that the O, concentration stratification levels for both sample Jocations were below the limit

of 10%.

TABLE 4-3
GASEOUS STRATIFICATION
COLMAC ENERGY PROJECT

JULY 1994

S s e
Parameter
Uoit 1 O, %
Uait 20, % LO%

R s R T T L R

4.2  FLOW DISTURBANCE

The results of the flow disturbance measurements made with the 3-dimensional velocity
probe are presented io Table 4-2. The results of these (ests show that the average resultant flow
angle was below the limit of 20 degrees with a standard deviation of less thar 10 degrees for
beth sample locations.

TABLE 4-2
FLOW DISTURBANCE RESULTS
COLMAC ENERGY PROJECT
JULY 1994

B R R : :
Faramerer Unn Uit 2 3D Probe
Avg. Yaw Angle, degrees 4.4
Avg. Pitch Angle, degrees & 1.4
Avg. Resultart Angle, degrees 5.6 5.9
Standard Deviation, degrees 3.3 4.0
B . ; 3 I N S—
l 7 ’ f
HIADOSS/RIOEEAZZ T CARROT

Hev. Oowder o, 1960)
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Continuous Emissions Moritoring Syster

Oxygen (Qy by Contirvous Analyzer

Three-Dimensional Velocity Testing
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Centinuous Emissions Monitoring System

O, €O, CO;, NO, NO, and SO, we measured using an extractive continuous emissions
monitoring (CEM) package, shown in the foliowing figure. This package is commprised of three basic
subsystems. They are: (1) the sample zcquisition and conditioning system, (2) the calibration gas
system, and (3) the analyzers themselves. This section presents 2 descriprion of the sampling and
calibration systems. Descriptions of the analyzers used in this program and (he corresponding reference
‘est methods follow.  Information regarding quality assurance information on the system, including
calibration routines and system performance datz follows.

The sample acquisition and conditioning system contains components {0 exiract g representative
sample from the stack or flue, transport the sample w0 the analyzers, and remove moisture and particitlate
material from the sample. In addition o performing the tasks above, the system must preserve the
measured species and deliver the sample for analysis intact. The sample acquisition system extracts the
sarmple through a stainless steel probe. The probe is inculated or hested as necessary o avoid
condensation, If the particulate loading in the stack is bigh, a sintered stainless steel filter is used on the

end of the probe,

Where water sciuble NO, and/or SO, are ¢ be measured, the sammple is drawn from the probe
through a heated teflon sample line into an on-stack cooled (approximately 35-40°F) water removal trap.
‘The trap consists of stainiess steel flasks in a bath of ice and water. This design removes the water vapor
by condensation. The contact between the sample and liquid water is minimized and the soluble NQO, and
SO, are conserved. This sysiem meels the requirements of EPA Method 20. The sample is thew drawn
through a teflon transport line, particulate filter, secondary water removal and intc the sample pump.
The purnp is & dual bead, diaphragm pump. Al sample-wetted compenents of the pump are stainless
steel or tefion. The pressurized sample lzaving the pump Jows through a third condensate trap in 2
refrigerated water bath (=38°F) for final moisture removal. A drain Jine and valve are provided to
constanily expel any condensed moisture from the dryer at this point. Afier tte dryer, the sample s
directed into a distwribution rmanifold. Excess sample is vented through a back-pressure regulator,
maintaizing & constant pressure of 5-6 psig to the analyzer rotameters.

The calibration syster is comprised of two parts: the analyzer calibration, and the system Dbias
check (dynamic calibratior). The analyzer calibration eguipment includes pressurized cylinders of
certified span gas. The gases used are, 45 a minimum, certified o 1% by the manufacturer. Where
aecessary 1o comply with reference method requirements EPA Protocol 1 gases are used. The cylindery
are equipped with pressure regulators which supply the calibration gas to the analyzers at the same
pressure and flow rzte as the sample. Toe selecticn of zero, span, or sample gas directed o each
analyzer 1s accomplished by operation of the sample/calibration selector fittings.

The system bias check is accomplished by transporting the same gases used 10 zero and span the
analyzers to the sample system as close as practical to the probe inlet. This is done either by attaching
the calibration gas supply line 10 the probe wp with flexibie tbing or by actation of a solenoid valve
located at the sample conditioner inle: (probe exit). The span gas is exposed to the same elements as the
sample and the system response is documented. The analyzer indications for the system cahbration check -
must zgree within 5% of the analyzer calibration. Values are adjusted znd changes/repairs are mace 1o
the system to compensate for any difference in analyzer readings. Specific information on the analytical
equipment and test methods used is provided in the following pages.

A
A-2 CARNOT

UQOFP7B-11400/R106E622.T
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ethod:

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle

Ranges:
Accuracy:
Qutput:

Interferences:

Response Time:

Sampling Procedure:;
o

Apalytical Procedure:

Special Calibration
Procedure;

VOFTB- I I09RICEESTT

002AS-541589-PP-169

Oxvgen (O;) by Continuous Analyzer

EPA 3A, EFA 20, ARB 100, BA ST-14, SCAQMD 100

A sample Is continuously drawn froro the flue gas siream, conditioned,
and conveyed to the instrument for direct readeout of O, concentraticn.

Teledyne Model 3Z6A
Electrochemical cell
0-5, 0-10, 0-25% O,
1% of ﬁ;tii scale
C-100 mV, Hne...ar

Halogens and balogenated compounds will cause 2 positive interference.
Acid gases will consume the fuel cel! and cause a slow calibration drift.

90% <7 seconds

A representative flue gas sample is collected and conditioned using the
CEM system described previously. If Metbod 20 is used, that method’s
specific procedures for selecting sample points are used, Otherwise,
smatification checks are performed at the start of a test program (o select
single or multiple-point sample locations,

An electrochemical ceil is used to measore O, concentration. Oxygen i
the flue gas diffuses through a Teflon membrane and is reduced on the
surface of the cathede. A corresponding oxidation occurs at the anode
internally, and an clectric current is produced that is proportional to the
concentration of oxygen. This current is measured and conditioned by
the instrument’s electronic circuitry 10 give an output in percent O, by
velume.

The measurement cells used with the O, instrument have {0 be replaced
on & regular basis.  After extended use, the cell tend 10 produce a
oonlinear response. Thereflore, a three-point cadibraticn is performed ar
the start of each test day to check for linearity. 1f the response is not
linear (+ 2% of scaie), the cell is replaced.

A4 CARNOT
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Method:

Applicable
Ref. Method:

Applicability
of Method:

Principle:

Anpalyzer:

Sampling Procedure:

UOFTB-1IA09RICOESZZ.T

002AS-541589-PP-169

Three-Dimensional Velocity Testing

LPA Method 1, ANST ASMEPTC 11 - 1984

When a sample location to be vsed for velocity or particulate tests dees
not meet the traditiopel Metbod 1 criteria of being at least rwo duct
diameters downstream and one-half diameter upstream of ay flow
disturbance, this alternate method is used to evaiuate the suitability of the
location,

A three-dimensional velocity probe is used to measure pitch and vaw
angle at a minimum of 40 wraverse points for round ducts and 47 poiots
for rectangular ducts. If the average resultan angle is less thap 20° and
the standard deviation is less than 10°, the sample location is decmed
acceptable. Velocity and particulate traverses are then performed at the
same trzverse points using standard Method 2 and S equipment anc
procedures.

The instrument measures yaw and pitch angles of fluid flow, as well a5
o1zl and static pressures.,

United Sensor Three-Dimensional Directional Probe

Eack probe has five measuring holes in is tip. A centrally located
pressure hole measures pressure P1, while two lateral pressure holes
measure pressures P2 and P3. If the probe is rotated manvally until P2
and P3 are identical as 2 readout on the manomeer, the yaw angle of
flow is then indicated by the number of degrees rotated.

Wher the yaw asgle has been determined, an additional differential
pressure P4 - PS5 is measured by pressure holes located above and below
tbe total pressure (P1) hole. Pitch angle is determined by calculating
(P4 - P5)/(P| - P2) and using the calibration data for the individual probe
and interpolating between the bracketing data, At any particular pitch
angle, the velocity pressure coefficient (Pt - Ps)/(P1 -PZ) can alzo be
interpolated from the calibration data and Pt - Ps and Ps calculated.

Note that this probe alsc allows for very accurate gas flow

measurements, in addition to the EPA Method | procedures that allow
it 0 be used for determination of flow angle.
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Definitions:
Py = Total Pressure
P, = Static Pressure
Py = Static Pressure
P, = Pitch Pressure
P, = Pitch Pressure

P, - P, = Velocity Head Pressuce
Py~ Ps .
w - —= = Pitch angle calculated on calibration curve
£y e,
Calculations:

Velocity {£ps) in direction of flow

Ve =290 C, /AP T,

(29.92} { 28.95

A 1 \ PS AMW»&

14
where:
Cp = Piot Calibration factor

AP = Average velocity, head, iwg (JAP)?
T = OStack Temperature, °R

Pe = Stack Pressuvre (lwg)

MW, = Molecvlar weight, wet

Resultant angle:

[ cos™’ (cosdy 4 cosd, o)
0.0175

R =

i
where:
¢y = Yaw Aungle in Radians

¢rx = Pitch Angle in Radians
R = Resultant Angle in Degrees

Pitch Angle Curve it Equation (Degrees)

PP [P-P.V 1P P /PP (PP PP
b (Fipﬁ A Pd P‘) _‘%gf; si " P4 Pﬂ N e B Y o~
S Y VT 4 I_P2’ \ t"‘zj R‘P‘;”Pz,« \P\"P‘,
Pitot coefficient curve fit equation {(used to caleulate corrected axial velocites)
P'“P‘~B‘4B¢'qu‘: B, 4. + B, &
e L iy 5 - o f 5 H
PP, ] : Sp 3 ’ » s “r
+ 5»"5 (b‘,,s - B, d?:
UOPTR-1 1409/ 1065622 7 AG AT
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3-DIMENSIONAL VELOCITY FROBE
CALIBRATION FACTORS

o
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Quality Assurance Program Summary
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QUALITY ASSURANCE PROGRAM SUMMARY AND ARB CERTIFICATION

Camnot ensures the quality and validity of its emission measurement and reporting pracedures
trough a nigoreus quality assurance (QA) program. The program is developed and admimstered by an
internal QA Officer 2nd tncompasses seven major aeas:

Development ard use of an internal QA manual.

QA reviews cf reports, laboratory work, and field testing.
Equipment calibraticn and maintenance.

Chaino of custody.

Training.

Knowlizdge of current test metheds.

Agency certification.

walffJ\.;,hnuii«g....

Each of these areas is discussed individually below.

Quality Assurance Magual. Carnot has prepared 2 QA Manual according to EPA guiceiines.
The mazual serves to docoment aod formalize all of Carnot’s QA efforts. The masual is constantly
updated, and each member of the Source Test Division is reguired ta read and understand its contents.

" The manual includes details on the other six QA areas discussed below,

QA Reviews. Carnot's review procedure includes review of each source test report by the QA
Officer, and spot check reviews of laboratory and field work.

Tre most important review is the ore that takes place before a test program begins. The QA
Officer works closely with Source Test Division personnel 10 prepare and review test prowcols. Tes
protweol review includes selection of appropriate test procedures, evaluation of any ipterferences or other
restrictions that might preclude use of standard test procedures, and evaluation and/cr development of
alternate procedures.

Eguipment Calibratiop and Maintenance. The equipment used to conduct the emissions
measurements i3 maintained accerding to the manufacturer’s instructions to ensure proper cperaticn. in
acdition to the maintenance program, calibrations are carried out on each measurement device according
1o the schedule cuthined by the California Air Resources Board (CARB). The scheduie for maintenance
and calibrations are given in Tables B-1 and B-2. Quality control checks are also conducted in the feld
for each test program. The following is a partial list of checks made &s part of each CEM system test

series.
© Samnpie acquisition and conditioning system leak check.
& Z-point analyzer calibrations (all analyzers)
s 3-point anglyzer calibrations {analvzers with potential for lnearity errors).
& Complete sysiem calibration check ("dynamic calibration” theough entire sample
System).

.
B-3 CARNCT
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® Periodic ansiyzer calibration checks {once per hour) are conducied at the star
and end of each test run, Any change between pre- and post-test rezdings are
recorded.

L All calibrations are conducted using gases certified by the manufacturer 1o he +
1% of label vaiue (NBS traceable).

Calibration and CEM performance dzta are fully documented, and are included in each source
test report.

Chain of Cusiody. Carnot maintains full chain of custody documentation on al} samples and data
sheets. In addition 10 normal documentation of changes berween field sarnple custodians, laboratory
personnel, and field test personnel, Carnot docsments every individua who handles any test corpponent
in the field (e.g., probe wash, impinger loading and recovery, filter lcading and recovery, etc ).

Samples are stored in a jocked area to which oaly Source Test Division personne; have access.
Neither other Carnot employees nor cleaning crews have keys to this area,

Data sheets are copied immediately upen retumn from the field, and this first generation copy is
placed in locked storage. Any poles made on original sheels are initizled and dated.

Training. Personnel training is essential to ensure quality testing. Carnot has formal asd informal
training programs which include:

Attendance at EPA-sponsored training courses,

Enrollment in EPA correspondence courses.

A requirement for all technicians to read ard understand Carnot's QA Manual.
[n-house training and QA meetings on a regular basis.

Maintenance of training records,

NP R e

Knowiedge of Current Test Methods. With the consiant updating of stzndard test methods and
the wide variety of emerging test methods, it is essential that any qualified source tester keep abreast of
new developments. Carnot subscribes to services which provide updates on EPA and CARB reference
methods, and on EPA, CARB and SCAQMD rules and regulations. Additionally, source test personne!
regularly anend and present papers at testing and emission-related seminars and conferences. Camot
personnel maintain memberskip in the Alr and Waste Management Association, the Source Evaluation
Society, and the ASME Envirenmental Control Division.

AGENCY CERTIFICATION

Carnot is certified by the CARB as an independent source test contractor for gaseous and
particulate measurements. Carnot 15 certified by the SCAQMD as an independent source test contraster
for gaseous and particulate measurements using SCAQMD Methods 12,3, 4,5 6,7 and 1001,
Carpot also participates it EPA QA audit programs for Methods 5, 6 and 7.

UQPTR- H40QRI06E622.T
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TABLE B-1
SAMPLING INSTRUMENTS AND EQUIPMENT CALIBRATION SCHEDULE
As Specified by the CARB

B D T S

RS i R

R g e S

Instrument Frequency of  Standard of Comparison or
Type Calibration Method of Calibration Acceptance Limits

Crifice Meter
(arge)

Dry Gas Meter

S-Type Pitot
{for use with
EPA-type
sampling train

Yacuum
Gauges
Pressure
Gauges

Field Barometer

Temperature
Measurement

Termperature
Readout
Devices

Analytcal
Balance

Probe Nozzies

12 montbs

12 months or
when repaired

6 months

& months

& monhs

& mombs

6 months

12 mooths
{cbeck pricr ©
each use)

12 Months

Continuous Depends upon
Apalyzers use, fregquency
and
performance

Cahibrated dry test meter + 2% of volume measured

Calibrated dry test meter + 2% of volume measured

EPA Method 2 Cp constant (+5%) over
working range; difference
between average Cp for each

leg must be less than 2%

Manometer + 3%

Mercury barcmeter + 0.2" Hg

NES mercury thermometer
or NBES calibrated
slainum RTD

+ 4°F for <400°F
4+ 1.5% for >400°F

Precision potentiomeer + 2% full scale reading

Should be performed by + 0.3 mg of stated weight
menufacturer or queiified

jahoraiory

Nozzle diamerer check
micrometer

Range <4 0.10 mm for three
measurenents
Satisfy all limits specified i
operating specifications

As specified by
manufacturers operating
manuals, EPA NBS gases
and/or reference methods

R RS BB

UOPTIE- 08 RI0EES2T T
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TABLE B-2
EQUIPMENT MAINTENANCE SCHEDULE
Based on Manufacturer’s Specifications and Carnot EBxperience

’ I .
Perfcrmance
Eqguipment Reguirement Maintenance Interval Corrective Action
Pumps 1. Absence of {eaks Every 560 hours of 1. Visual inspection
2. Abiity to draw operaticn or 6 months, 2. (Clean
manufacturer whichever i3 |ess 3. Replace worn parts
required vacuum and 4. Leak check
flow
Flow 1. Free mechanicsl Every 300 hours of L. Visual inspection
Measuring movernent cperation or 6 months, 2. Clean
Device 2. Absence of whichever is less 3. Calibrate
maifanction
After each test, if used in
H.S sampling or other
corrosive atmospheres
Sampling 1. Absence of As required by the As recommended by
instrumpents malfanction manufacturer manufacturer
2. Proper resporse to
€10, Span gas
Integrated Absence of leaks Depends on nature of use 1. Steam clean
Sampling 2. Leak check
Tanks
Mobile Van  Absence of leaks Depends on nature of use . Change filters
Sampling 2. Change pas dryer
Systems 3. Leak check
4. Check for sysiem
contamination
Saropling Sample degradation less  After each test or test teries  Blow filtered air
Lines than 2% throegh Jive until dry
B LG W sormm T T L v R
¢
GOPTE- 11400/ 1066622 T B-§ CARNOT
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State of California
AIR RESOURCES BOARD

txecutive Order G-94.028

) Approval to Carnot
To Conduct Testing as an Independent Contractor

WHEREAS, the Air Resources Board (ARB), pursuant to Section 41512 of the
California Health and Safety Code, has established the procedures contained
in  Section 91200-91220, Titie 17, California Code of Regulations, to allow
the use of independent testers for compliance tests required by the ARB; and

WHEREAS, pursuant to Sections 91200-91220, Title 17, California Code of
Regulations, the Executive Officer has determined. that Carnot meets the
requirements of the ARB for conducting ARB Test Methods 1, 2, 3, 4, 5, 5, 8,
10, and 100 (NOx, 02) when the following conditions are met:

1. Carnot conducts ARB Test Methed 100 for 02 using a Teledyne 326 analyzer
with either a AS or a Bl sensor, or & paramagnetic analyzer.

- NOM, THEREFORE, BE IT CRDERED that Carnot is grarted an approval, from the
date of execution of this order, until June 30, 1995 to ‘conduct the tests
listed above, subject to compliance with Secticn 91700-91220, Title 17,
California Code of Regulations.

Bt IT FURTHER ORDERED that during the approved period the Executive Cfficer
or his or her authorized representative may field audit one or more tesis
conducted pursuant to this order for eack type of testing listed above.

Executed this ;Zijé day of I Ay 1994, at Sacramento,

California,

- .

£¢§;;;j James J. Morgester, Chief

Compliance division

002AS-541589-PP-169 51 of 94



STATE OF CALIFORHIA RECE!\:"FT'} PETE WILSON, Govertor
AIR RESOURCES BUARD ’ .
B - ‘}Ul, 13 1G4

2020 L STREET
PO BOX 2815
SACRAMENTD, CA 35812 . CAR NOT

July 8, 1994

Mr. Michsel L. Schmitt
Carnot

15891 Red Hill Avenue, Suite 110
Tustin, California 82680
Dear Mr. Schmitt:

Testiing Apcroval -

Ve are pleased to inform you that we have renewed your approval teo
conduct the types of testing listed in the enclosed Executive Order.  This
approval is wvalid until June 30, 1995 during which-time a field audit of
your company’s testing ability may be conducted. We have also enclosed a
certificate of approval.

Should you have any questions or need Further assistance, please

contact Ms. Kathryn Gugeler at (S16) 227-1521 or Mr. David Tribble at
(816) 323-2217. A11 corrvesponcence should be addressed to me at the post

office box above.
Sincerely,

////// o

James J, Morgester, Chief
Compliance Division

Enclosures

cc: Wr, Ed Jeung
Department of Healih Services
Air and Indusirial Hygisne Laboratery
2151 Berkeley Way :
Berkeley, California ©4704
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State of California
. T T —
Air Reseyrees:-Board

ofed Tl

- U o .
epgrzd&;ﬁt,ﬁ)}}n\ tractor

W e R
o ,
. ¥

/uf(;:" : 3 "v‘

H ! /;f T * LT o
This is to cer 'rf‘i;?;}; = "gqmpar;;}_\,llq;tgd_{gbov;: has been approved
by the Aia’ﬁ{g%gtzr(;@sil}ngd to conducticompliance lesting
pursuant to S¢ction 81207, Title 177, California Code of Regulations,

until Jun\(:f,__SO’;‘];S;)QS', for those test methods listed below:

\\f_"; ) ‘ARD Source Test Methods: ,
\‘i 2 3,45, 6,8, 10, 100(NOx, 02)

A ‘ oot

‘ Vo ;
e Tl ‘.‘ ) e I‘}("""§ -~ v
e Z I S i Tl 7 ol .
o T ( /[; ’{{,f"f;/_/ﬂ;/%f Eeme
i A James J. Morgester, Chief " Laura Mc}{tnney, Mahager
Compliance Diviston Certiflcation and InvesUgation Section
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BN N s opma e, Pa e
7 " B O Bl i

CARNOT
SPAN GAS RECCRD
CLUENTLOCATION: __ /05 ~Ceslanac SATE: Cixv/ep
8Yy: Stk
SPAK CYLINDER AUX. SPAN CYLINDER
GAS L ZUX SPANCYLIN |
CYLINDER KO, CONCENTRATION CYLINDEA NO. . CONCENTRATICH
!

ZERC G695 G ‘ -}

NOX AALDSE Y £7,5¢ pucirgo2 475/ ’

o, Y g5 27 € 75 ReimeN 739 (2 g5

o v

" :

co, Aeat 09S92 7 22 n) heros 73y 1€ 70,

< |
CARNOT
INSTRUMENT LINEARITY

F' - ANALYZER
, o, o, co . Nox  so,
| ANALYZER RANGE o5 - o-fou = —
' SET TO HIGH STD - — ;

(80-90% OF RANGE) 2o-9 — 5.5 -
ACTUAL VALUE O ., o - PO - 7
LOWSTD - ENie X

AS-FOUND LOW STD — ) T

(50-60% OF RANGE) 4.2 - 4¢.9 !

- S
DIFFERENCE IN % S — ]
OF FULL SCALE &5 . |- S .

- % ERBOR CALCULATION:
(AE FOUND - ACTUAL VALUE OF SPA O
RANGE

ALLOWABLE DEVIATION i$ 2% OF FULL SCALE (2 SOUARES ON STRIP CHART)
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I e O T R it
3 o

, CARNOT
‘ SPAN GAS RECORD
> ac . -
CLIENTAOCATION: vee (o/ e DaTE: §-28- 7%
N
SPAN CYLINDER AUX. SPAN CYLINDER
GAS
CYLINDER NO. - CONCENTRATION CYLINDER NO. CONCENTRATION
ZERD
Nox LALISED §€. ¢ | AfUteo 43,5 ¢
©: Alm- 0HT9: 2. 437 | Alrerg3e | (2.4 ¢
co
CO!
S0,
' CARNOT
INSTRUMERNT LINEARITY
ANALYZER
0, co, co NOx 50,
- ANALYZER RANGE g-72 s : IOEYE-X?)
SET 10 HIGH STD ‘ | ' ~
(80-90% OF RANGE) - | 2.0 7 g& s |
ACTUAL VALUE OF
LOW STD [2.45 Y761
"AS-FOUND LOW STD
(5060%OFRANGE) | /L. 5 & 47. 00
 DIFFERENCE IN % . -y
OF FULL SCALE .S S
% ERROR CALCULATION:
C {AS FOUND - ACTUAL VALUE OF SPAN] X 100

RANGE

ALLOWABLE DEVIATION IS 2% OF FULL SCALE (2 SOUARES ON STRIP CHART).

e CARNOT =

I
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} , CARNOT
CEM PERFORMANCE DATA

CLENTLOGATION: AL G ""(3{3"’%{ DATE: "/’/ 280%

B8Y: 5,5 *(;Tll

SYSTEM CONFIGURATION |~ ~ ()

- ANALYZERS: NOx :
MODEL: /OS5
SERIAL NO.: R i
LENGTH: 4 CONDENSER-VACUUM SIDE (CHECK FLOW): VAR
LINER MATERIAL: <5 1o CONDENSER-PRESSURE SIDE (CHECK FLOW): L~

HEATED PROBE (YN): s | ,u(’ | CONDENSER TEMPERATURE: 40
HEATED LINE (Y/N): { FILTER CONDITION (COND. OR DATE LAST

Y0 /%7 CHANGED): ‘ S &L

LENGTH: 9| 507 PRE-TEST (h): O, O 0. o

LNER MATERWL:  4of Jour | dofly— POST-TEST (cth);

SYSTEMBIASLINE:  Jeof o~ hAf o LEAK RATE (%) = ‘

SY:STE b)TgiSSJERSAT{"KECT;lm) X 60 X100=_ %

IN SERVICE (YMN); e | HiGH caL NOx
 KNOCK-OUT CONDITION (CHECK FLIOW: | HioH cAL No (AS Founp) !
COOLANT: -~ ¢ &~ . | LOW CAL NOx

l LOW CAL NO [AS FOUND) !

SAMPLE PRESSURE: SYSTEM RESPONSE TIME CHECK
SAMPLE VACUUM; UPSCALE: | R _SBC.
NOX VAGUUM: DOWNSCALE: _ sen
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Scott Specialty Gases, Inc

253 TAION BOULEVARD, SAN BERMARDING, CA 92411 (922 E87-2571  FAX (809} E87-054%

CERTIFICATE OF ANALYSIS: EPA PROTOCDL GAS

Customer Asssy Laboratery

CARNCT Scon Speciaity Gases  Purchase Order 1818
RICK MADFRICAL 2600 Ceyon Dovlevard Projeci % 3O3R0 003
1599 RID IOLL AVE San Bomardioo, CA 92411

TUSTIN, CA 92680

ANALYTICAL INFORMATION

Tros czruification was performed accordiog to TPA Traceabibiny Protocol Mor Assav and Certificaton of Geseous Calibrabon
Siendards, Procedure Cl, Seplember 1993,

Cylinder Number ALME45739 Certification Date $3-13-54 Exp. Date 031593
viinder Pressure+ 2000 PSIG

ANALYZED CYLINDER

Compopents Certified Conceptration Apslvticsl Unecertainn?®
{CARBON DIOXIDE} 1516 % * ] % NIST Trecesble
(OXYGEN) 1245 %

(Nitrogen) Kelence Gay

=D wat ave whons rydmdsr mrmeaws i hdow 15 prg,
*Azahtl imeatawty s ohuir of sl biown evor woares which 2 las inchode efroree sindord oy & preosioo of te meanenenen proceses

REFERENCE STANDARD

TipeSample No.  Expirstion Date Cylipder Number ) Conceutratioy
GMIS 06-94 ADI8UR2 1287% CO2 N N2
GMIS 06-%4 ABS13 2.45% 02 INN2
INSTRUMENTATION o

Instrument/ModelSerisl 8 Lest Dste Calibrated Aneivtics} Principle
CO2Horiba / OPE-135C 7 56553902 02-22-94 NDIR

G2 Hertbe / OFE-335 / 850857042 02-25-%4 Magnetopneumatic

ANALYZER READINGS  (Z-7ero Gas ReReference Gas T=TestGas  z=Correlation Cocficient)

Components First Tried Anzlysis " Secopd Trird Analvsis Calibration Curve
Carbon Diaxide Dute: 63.15.64  Fesposs Ukt mr Dete Resporne Uriti; v Comcentation= AT +B( s
Zis DO Ri= 570 Tl 539 = Rie T A =0.00000 7988
Rl= 570 2= 000 Tie 48 Ra= 2= 1= B =0 002062
23 00 3= BEE R3w §70 3= 3= R3= ©=01000
Ave. Conc of Cas OH. 2516 % Avg Lobe of Cet O D =0.0301333
Crypes Dw:(fr%i‘&-ﬂ‘- Respoase Units: v Dear Hetpmomse Uoitar my Contetarstion= A+ §
Zi= DX Ri= 94} Ti= 4§% nie Ri= Tie A=02500 o
c R2e 931 = 002 Tiw 488 R2w a2 Ta= B -0 001586
D= O T3= 408 R3= 943 3= TI= R~
Avg Cenc of Cuz Oy Pt Avg Cont of Cuni O¥
' i Dt Hespoos: Unflu ory !—D-‘.:: Raspouse Unlt: ooy Concenrztion=
s Riw Ti= ln- RIv Ti~
Rl= ) Ti= Ti= R2e 1= e
Zi= T3 3= Z3w T3 . Re- - N
g Avp Cenc of Cust O Avg Conc of Cust O

Spacial Notes:

ANALYST 7 /L) /9
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Scott Specialty Gases, Inc.

2030 CAGOR BOULEVARD  SAN BERNARDING, CA 52411

{34 BE7-2574

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

F A 1508 BE7-0549

Customer
CARNOT
RICK MADRIGAL

Assey Laborstory

Scott Specialty Gases
2600 Cavon Boulevard
San Bernardipo, CA 92411

15993 RED HILL AVE
SUITE j 10U
TUSTIN, CA §26%0

ANALYTICAL INFORMATION

1914
6T (08

Porchase Order
Pruject #

This ceruficanon was performed sccording Lo EPA Tracaebility Protoon] Fos Assay and Cerufication of Guseons Calibration

Sumdmrds, Procedwre G

I. Seplecnber 1993,

Exp Date

03-30-97

Cylinder Number ALMOA5927 Cevtification Dute 53.30-04
Cylicder Pressurc+ 1903 PRIG ‘
ANALYZED CYLINDER
Compopents Certified Concentration
(CARBON DIOXIDFE) 2083 %
(OXYGEN) 83937 %
{Nitrogen} Balance Cas

‘ * Do 2ax o whom rviindey feesodt b belowr (M peg.

Analivtice] Uncertainty®
+ § % NIST Traceable

* Asahyutal wrersingy it wclorivg of wnaad ki e sowrter which o Jas mcluds rderaos magiad i & prvemion o e measiyemeed processTs

- ' REFERENCE STANDARD

TyvpesSemple Ne.

Expirstios Date

CRM1675 06-54
GMIS 0694
: INSTRUMENTATION

Instroment/Model/Serisl #

Chudinder Number
ALMO01 138
A}0868

Pt Dote Calibreted

Concentration
14,08 % COMN2
95209, 022

Apalvtical Prindiple

CO2PIR2AM-ACUBLEND 03-24-94 NDIR
) C2Hora / OFE-335 7 850457042 03-30-54 Nagrstooneumatic
AT ANALYZER READINGS  (2+Zero Gos  ReRefermoor Gae TeTot Gan  reCorrebssion Coefficieut)
: Compopents First Triad Anglysis Second Triad Anstysic Calibretion Curve
- Carbo Draoide | Dol 3-30-54 Responee Dnitc: wv % Drndar. Rapune: Taalha, sev Crorscegrty athog s Ax‘J.LB?—Cx}er

& =
Li= 500 Ri= 729  Ti~ M2 238 Ri~ Ti= A 0800003 92

- Ri= 725 FATA 53 TI™ §2.2 h pan o= I B oaiys
b PATITSS T3~ 913 R3= 729 T3 T 3= % Y1)

N Avg Cooe. of Con O, 4y Avg, Cume. of Cast O | D =00Es35

VVVVV L ooz

) Oy ] Thate - (3.3 Hespoosr Ui ey D Resprune Tnits: wv (_amm’uu: Ax B
Bt = G0 Riw 953 Tle #04 i Ri= T3 A0 05509

: Ra= 953 = 6 Tx 294 Ro= hatl 2= , | Brownan

3= cm T¥-~ £S5 3 Rom 953 Tim Ty= 3=

w7 oA Conc of Couxr Ot ES10 5 Avg Comec of Caok 04
e S

: Drouse Respaeree Untn-my Drete Rerpomse Uabie tov E Castenirrtpns

- Tl R= Tim AT R Tie

¥ 2= T2 Ry~ X T2 b
AR T3 B3 EAW Ti= Rie

M) / - f ! s
Analyst P /\_, Qm/j (AL

. - PO .:'
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PITCH ANCLY (degree)

CARNOT

3-DIMENSIONAL VELOCITY PROBE CALIBRATION

PITCH ANGLY vs, Il
PROBE ID: B.2455

» N
»
494 . &
15 &
e
IS
PR + 0 +
~1LpO0 ~1000 43,409 Lcoe ¢.560 1.060
ID
40 5
>
!
PO

PE~ (PSP

FPHCh Angie = BR.0PX + 23 B68X22 - 24.505XA3 - 32.312X% + 7.5203X7% + 11 659X

002AS-541589-PP-169
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CARNOT
3-DIMENSIONAL VELOCITY PROBE CALIBRATION
F2 vs. PITCH ANGLE
PROBE ID: B-2455

4. 3{\{\
L 3
1330
g
£
o
£
£
®
¥
3
[
¥
M
I
+ $:085- 3 t
63 0 26 0 20 0 60
Fiteh Angle
- Performad By MWL
Fa6Tg07 - 0.0007X 4 3E-5)F + BE.7XC + AF.0X L AR 0¥ « aE.49x® Datar 5/13/%4
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S ot R e e B e b SO AR e e e
' CARNOT
SAMPLING POINT LOCATION DATA - EPA METHOD 1
Kool = cnfree o
oL ANT v - DATABY: !
a7 /S
DATE: €271/ ,
o ek :
resTiogaTion: __ Fr T A eI
! 7’}5&” ]
i
'
c o L
| ¢
/ >
.y o -
F 7 o 0
o &
g/ ;e
| Dfagram afl.‘?ampﬁng Locaticn
SAMPLE % OF IN. FROM IN. FROW
POINT DIAMETER NEAR WALL NOZZLE®
! % 1, +2
. -
ST UPSTREAM DIST/DIAS ! 7/ 2 (O3 (2.5
' ' - 2
DOWNETHEAM DIST/DIAL ’5/ ] > (2.(€ 2.5.1¢
?7 Lo -4 L f— o
COUPLING LENGTH: pi i - . -
’ 4?/ - 9 Y | 3 g
NO. OF SAMPLING PTS - *H 2 27 ) E S
sTack omension _ & 7 A 9 (05 52,5
¢!
STACK AREA, FT%: ,38 ‘3
INCHES FROM WALL PLUS
JOLP ING ‘iL_(\(GTH

. Thw
Dl e
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"—“\
g CONTINUQUS EMISSIONS MEASUREMENTS
¢ - - ;
cuent _{(J/C ey — Lyttt AUBIENT TEMP. e~ |/ 5',
— — -
DATE: G’/M/f’h/_ BAROMETRIC PRESSURE: ”47455 </
OPERATOR: & OUCT STATIC PRESSURE: &7 )
- Vo 41 Oud At L
TEST LOCATION: ~ - FUEL: D M
TEST NUMBERS: | = = Gy
. SAMPLE ﬁ v JCORRECT CORRECTEDTO
; TEST SAMPLE POINT/ i ‘{yi(;"(c“cavk Ve COﬁ?%ECTED e o s ORY
: TIME [P -
NO- rME CONDITION ™o o, 0 | Nox NO | NO, SO, | cO | NOx | SO,
w6 cES
&’Q’W"’ / Lo /éda
: o
T ASs 69 o
Pk A T 7
23 p ‘
| A — -
CEag A3 e 4D
‘ f% 1747 |70 2 2l
1 1Ly - i
>Fel STy g
e % [ g 2 Z2 i
|23 g / E
/ﬁ{&b@ G 161
f//;‘g‘/ (?lél é;? é, (y
P e - Q"’ A
/‘?«‘7/@ (5721636 2]
2y 1 N L
7 [ A
/"1"35 { {? / f}"’é p; ]
COMMENTS:
R fim"%:w«am:eﬁ:%m e A GOl




T T D L o s e e S e S s s
R A sy :%;MJ-»ZW-“@ﬁaf»:@;;mwlz‘}swmh‘.m:ﬁ& R

’j CARNOT
CONTINUQOUS EMISSIONS MEASUREMENTS

. S~ -~
vent LGOS — W//V"“’\ AMBIENT TEMP. DRAWE

CLIE!
A - .
o
DATE Gk, ‘i'{ré BAROMETRIC PRE SSURE:
D
I .
OFERATOR: o/~ OUCT STATIC PRESSURE:
TEST LOCATION: e 7| FUEL: AT Ao

TEST NUMBERS: | f e G A

, SAMPLE ORY. UNCORRECTE CORRECTED TO
TEST SamMPLE AL Q 2= ORY, UNCORRECTED T
NO. TIME ~ v : _ - _

O CONDITION [~ 0, | o [ sox - nNo [ No, T 80, | oo T or o,

A H T : ¢
| 2551 . : ;
| | S 6L s : o
ot C - 63| G2
5 =TT |
‘ %; 5 | brd—r C’-f‘;i”""
/ 17 v T;- //: o
-4 / 2o Lep !/

/@6»{: & 07 6.y

T, Jeales] [T
3 /:?,};g:»f S 11 €,.4 |

i N2l De- | Cf
T DY (2o .7
] pa|6e <l
=L

//ﬁ’zﬂ( D/ e €7

e e remorme]

COMMENTS:

SO b e

002AS-541589-PP-169 67 of 94



2/

. B s o I o O T T T ———— e s ey s
T s RS e L S ) o

N CARNOT
! CONTINUQUS EMISSIONS MEASUREMENTS

—
CLIENT; L :2 = ol e AMBIENT TEMP | DR/WE
DATE: 2.8/ GE— , BARDMETRIC PRESSURE:
OPERATOR: éf’ f’“ﬂ” DUCT STATIC PRESSURE:
TESTLocaTioN (a7~ e OO0 F /T el

TEST numpeRs: { —/ o Fbrur"

SAMPLE [/2(,6/— DRY, UNCORRECTED CORRECTEDTQ

TEST SAMPLE POINT/ . %o . DRY
NO. TIME CONDITION [~5

20, | CO | NOx  NO | ND, | 50, | cO | Nox | 80

ke -4 2

[-( %; £-5 o 69 | . |
Al e 1
| €73 el ec! ]
R -2 16 6 g : |
Chael -1 |4V 4y
1257 WIS Y.
il P AL 6 )
Zedr- e g

Lxigy

CCOMMENTS:

. mmmmmm&mwwﬁm&aﬁmm%mm&mmwam%mmwmm é ARr
FMF.013 Wt
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T W
AR ETSTR s

S T ey g e s - o ot
R A T e ST

\ CARNOT
CONTINUOUS EMISSIONS MEASUREMENTS

PRV v~
crient, L/ CO Oy it AMBIENT TEMP., DB/wS:
' .
DATE: Co F}LA/??{’ BAROME TRIC PRESSURE
OPERATOR: [ DUCT STATIC PRESSURE:

1EST LOCATION: ?»‘“’ - CE/ FUEL:

TEST NUMBERS.

TEST SAMPLE - Sgg;af | eF PRY, UNCORRECTED fﬂi‘EciED“T; !
NO. TIME CONDITION 0, O,. ©o | wox wno| wo, | so | oo - NOx ﬁsozf
. - e : ‘

f ’ 575 ’Lj/\‘/;;j.‘{/; ; ‘:J A iﬁ/ﬂ“ ] =
AL
gl re JoAles | |
1 v Fro ] 74 |
T5is] £ pd oo ;
ZplFl 16))eq
L+ et [y
e i DX
2 Ealeqlno
S i a
| e €] €0 el
3:C.ICM,'VF-E}\Y.:'}SI ‘

O
PhF (313
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A R i B

CARNOT
CONTINUQUS EMISSIONS MEASUREMENTS

s N e
cuent WG — Colmg AMBIENT TEMP. DRMWE-

DATE: s /9¢ RAROMETRIC PRESSURE:

CPERATOR: EEL DUCT STATIC PRESSURE:

TEST LOCCATION: FUEL:

TEST NUMBERS:

rest | samie | SVPLE Lo fl. CRY: UNCORRECTED CGRI:‘OECTE%;O\:,
WO | TME | conpiron 3, f ,:,2 co [ wox | no | no, [ 8o, |Tco T wex | s,
PR T Ton e ; . . ' |
?w% S {;1’?@4 ] |
: { C){Iza - ) i
T Pt e 4
::!’g/ f R - i .
L2l P o 24 —
Y -
i/j 2 D-2 |7, ) o
QL{ -1
el ot e 2
O™ -~ 7
_///‘/LS{J/{; é:\ ) é/ é(ql/
Ioz)b - o .
Pn | &% [ 6e g
: "k){"’ . ,
o C% s 1L
i D‘ 4 - §
i C* |6t
oY~ .
gty S04 e
f, I
] ' i T
COMMENTS:

e e T T —"
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Bl sieie il e e s

“‘*\3 CARNOT
' CONTINUOUS EMISSIONS MEASUREMENTS
CLIENT YleS - (;\:5‘ I o AMBIENT TEMP., DBAWS: [OoS
DATE: (8 9L BAROMETRIC PRESSURE: @70 T T
OPERATOR: S A DUCT STATIC PRESSURE:
TESTLOCATION: T et T FUEL: S Moso
TEST NUMBERS: - 22— ST

' SAMPLE RY, UNCORRECTE
TEST | SAMPLE | momTs (A DRV UNCORRECTED oy

NO, TiME CONDITION 0, 3, cO NOx NG NO, ‘ &0, C;Mm O 5 {
557
"f}/ﬁ s |eml e
i 7’5’/ ¢ |62 (2
2:}/?; 3,»1 b2 |65 LC
I -

] "i ;fO’A_ &2 67 (. gf

110 27

i et |6t 1T

o © — —
Ji/h}'}wh‘fg“i"’ 7,1 ?«,,)
! 1.

/*%3? Aot €760

e

P | By 76057
74

WIEA ) A0 6

{i 2. A 1
. !/7‘4,*- !q ( é”/ C,L“" é &

e -.Zr;’o e -~ r}/f/ ’[/{

\/K“

<

COMMENTS:
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CARNOT

é: P (:7 <&
! o le \ . ”’-\) \ £
; [ Dzta Taken By i owe Aonldh g

Vv e

Dinte:

,
, { =
Chentlosation 1/ 2

Sampic Location: (/¢

- D

Test Descripien: 3 e

Urut No:

Test Ne:
Barometrc Pressure (0o He ).

Static Pressure in Stack (fwg): —

Pitot [ D). Mo

Pro-Test Leak Check

A

&
iz

Post-Test Leak Chegk:

o
N

Note: Clockwise rowsuon of the prebe corresponds 10 @ posiiive vaw aa3lel » J o > 80 (jf‘g{CCJi

; Yaw Angle Velocity Pitch Temperature
C Tine Pon Point {Degrees) {PL-PZ} (P4-P3} (F)
™ 7 - lo | s < N
; ¢ S O ER
>3 -5 - 4 I ool o 1A
‘;:; o C/ <> LA a4 e cploty
; 7 - f R Loy Lt g
| 2 o 4 + S “i ¢
f o -3 + .6 | s
ol B i ‘ -yl /
e A T
& & ¢ ~ 7 35 o “r &
P "
5 - =377 >0 s,
I o o N <3
4 £ 7T 8 4 /)7
s 4/ T ey
-7
Z +3 L Lo 17
i : ’
{ 470 7y teoy Y/
NV g .56 = PaRA
4 w ~ /o .7 o LD
z < & g% o /07 ]
- f )y R . P = 1 ¥ - H
4 2 $ Y el L H
7 o w2 & |+ o7 ).
: ! Z 7 "2 6 ; 4. 07 i F
[ i‘ +& | 2s | Foet] GI7
\ L ' §
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CARNOT
I DIMENSIONAL VELOCITY DATA

ClienVLocation

Sampie Location:
UnitNo:___ /
PREEEAS'

, ey LG
Barcmetric Pressurc {in Hgy 47

Test No- [~ SV AT e

£ O

Siatic Pressure in Swack wg)

e

Jcas Colpedpye
v{l . .

(-7 ¢
kS 5\3 {
Daw Token By: | /O Lo

Test Desenption:

Prot i DL Nes

Pre-Test Lezk Check
Post-Test Leak Cheek:

Velacity

Temperature

Time Part Point {Degreed) (PiI-F1 (P4 P3y ¥y
A s . P -
A 7 |~y ES ey A

4

“ /&

wavs

t [ L R G &

7 By s ~ 1ty Hg

z ) . £ T es G

;’ O & -5 ‘(~f' i' "%

7 S e N N N . @ “r

€ - & . &5 ~ b 2.

5 o | & © 733
e o oW

7 - 5 G (270
2 7 .8 G 3 T
. ! 2 . gg e P {\-,/"Zb
O V4 ~ .57 o q18
‘ P A =22 | M3
5 > 59 - oY qig
' Do 2 0¥ s
' k. < 2 |~ oy [9(5
N © & ¢ ~— et | Y4
i VL@ 2 S N R

g

Note: Closkwise rotation of the probe corresponds 1o a positive vawangle: > Dor > 90 degrees.
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ClienV/Location

CARNOT
-DIMENSIONAL VELOCITY DATA

Sample Locaton:

UnotNow 2.

o - , [
TestNo "2 - 2=y

Barometric Pressure (in Ha):

Date: o-

Data Taken By

Test Deseription: BN

ot 1D No;

L6~ T &
R,
™
L

Pre-Test Leak Cheok

i {
Hoter Clockwase ratauon of 1he probe correspands 1o o

PoshivE yawangle > Oor > 90 degrees

Static Pressure in Stack (iwgl_ — ( )« 19 Post-Test Leak Chock:
Yaw Angle Velocity Plch Temperature
Time Port Pomt (Deprees) (PP (P4-P3) (F}
(G35 A T ~ & TS5 e | Yyg
- 4 ~ 9 AN A
SR <5 ~ i . ys ~ O ST &y e
z L/ - = -5 ~ o5 B X
3 - 4 o= v 1 H3q
7. ~ ¢ - -5 | ¥z
& SR ‘Yo
77 1> +S” 77 ~ oo 2 i
. ¢ - 1 es & ik
5 o - SO e 473 G
v 4% o ety
< ~ Y o T
ZI E - a3 = ki
/ ~ 7% 27 e 4/’3 &
o o .47 ~ o | Y327
¢ - Yo ~ .6 7 473 &
,,,,,,,,, - & . 37 - oy 537
“ ~ 2 37 .o g2
. - £ 3 A A 237
L = -7 Y4 e <37 |
' N - G B Tn 777 f
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CARNOT
S-DIMENSIONAL VELOCITY DATA

ClienULocation VO S Af[ WA el Date C/;’ K "?_C% {( ~
Sample Location: @B L~' <1 Dtz Taken By ™ Gz (ol o u«i"g«e -~
Unit N = Test Descnptyon: D
Test No* ;1\ T D~ bel ) Pieti.D. Ne..
Barometric Pressure (in He ) ~F 42 Pre-Test Leak Check 42 s
Static Pressore in Stack (img) Post-Test Leak Chock: (0 4
z ' ) .
» Yow Angle Velocity Piich Temperature
Time i Port Poin: (Degrees) (ri-F2 (PE-P3) {F)
4 -4 . ST Lytgs
s S 5@ T4/
2 N R A T s
; . ~ [ & & Gt
. z B s K.
! ( - | L ¢¥S

)
E 17 | -7 L2 2
£ ~ jo° s .0 G a2
- g” y? 2oL </72
& -7 L ST o Yy
E i L5 O s
2 ~7° .53 d 44 |
{ a2 LS RN Ye/c
v 7 4 e & 74
‘ 4 + .y

Foo2 T v s
L N
e Y37
© 479
~ o /L/{ 3 PA

\l.\[\i“‘:
QY
A
D | |~

(
r | | ‘ K
. R e 427

i
Nate: Clockwise rotation of the probe corresponds 10 2 nositivg vaw angle: > Dor » 90 degrers
S ¥ J 5

B

ey

3D DATAXLS
2/14194

§:03 PM
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Sample
Paint

MML,J::»mcrxq--uu.aumuwuwst.«mqnwwammq»«u.auaumumwuammq

-wmmmmmmc‘)f‘)ﬁﬁﬂﬁnww’Q"JUUU%Mm-ﬂmw;mmmmmmmmbaba}:r»:o;z-:h

<0088 XS -1 34

Chizat:

Linig

Sample Lowusn
Test No.:

Frove 1D Na.,
Unit Loag:

Test Dater

Time (Sarifltopy:
¥ rw Plch
Arngle P&PS
Gy, n WG
10 003
-8 -0.43
£ ~3.03
L] .68
2 ~0.04
3] ~0.G%
3 043
B 0.00
-§ Q.00
< 0.00
¢ 0.060
-3 £.00
4 0.03
"z 802
-4 EERiDY
o .03
2 D04
¢ .04
[ -0.04
0 {04
B ~£.03
-30 0.00
-6 0.0}
-3 Lot
& 0.0
i o.Q
0 0.0
O o0l
-10 <L.04
-10 .02
-5 LeXL U
@ ¢.00
S G4l
£ 0.62
12 603
-3 <0
A1 0.0¢
-6 200
-8 002
8 003
7 003
3 ¢.01
Yiw Angle:

Plut Angle
Reswliant Angle
Sizrdard Deviation:

002AS-541589-PP-169

ID VELOCITY -DATA AND WORKSHEET

6/28/54
05500) 145

PPy
P1.F2
in W

109
Lo

1.9

100

Lo

Lo

1.0
100
100
Lo
108
100
100
L0
.00
100
Lo
1.0
Lo
100
109
160
1.00
1.00
1%

Lo
.93
1.068
1.0
100
c ¥y
099
L.y
100

.48

Stock Tempersture:

Totz} Siagk P4-75 Piwk
PiF2 Temp P1-P1 Angle
n WG F in WG deg.
0.5% 415 .05 3.2
0.48 4i6 008 -3.8
¢.48 41% -0.06 3.8
2.50 418 -0.1e 41
0.57 1% -0.07 43
Q.64 419 0.8 -5.1
0.6 419 4.35 -3
0.33 419 0.00 0.0
033 420 6.00 0.0
.56 420 0.00 0.0
D.£8 420 .00 ae
5% 420 2.00 a.c
0.62 430 J.0% K]
0.5% 20 .03 .2
G50 418 -0.02 -1.3
C.60 418 -0.08 «3.4
.55 419 .07 4.5
¢.52 415 -0.08 4.7
062 414 0,06 E]
0.6% L33 {36 4.0
.60 419 -0.0% «31
2.45 413 2.0 o
087 413 .02 34
.43 s34 0.52 1.3
0.40 41¢ 0.03 i€
.39 16 0.03 1.6
34 f1é 0.00 8¢
.31 418 0.03 2}
G 415 G183 B
Q35 416 -0 06 -3
0.37 438 C.O00 VE¢]
035 417 600 S22
041 417 002 14
G40 417 0.0 b
¢33 417 C.09 5%
324 416 .00 6o
[ 417 .00 0.0
043 417 .00 0.0
.34 417 0.06 38
6.38 417 012 18
.24 417 6,32 6
ez 417 .04 23
RESULTS
2.0 degrees
3.4 degress
5 & doprees

3.3 degresy

Veloc!ty*:
Axial Yroioeingn

Diate:
Deis Byt

Bara Pressure, bn Hy.t
Static Preasury, fo WGt
AbE Fressure, In Hg
Aeerage O, % dryy
Average COL, % Oy

Moisture Conteny, %

*Moleculas Weighy wel

PLPs
in WG

0.58
0.8
G.48
016
G.57
0.0
G.60
.83
0.5
0.56
060 -
Q.58
[$%9]
Q.58
030
050
055
a2
8627
V€L
Q.62
343
047
043
040
3%
034
O3
040
035
637
03%
.41
040
933
G.58
@47
[
034
426
024
28

417 F

Resutt
Angle

deg.

195
39
71
61
&3
51
33
50
8.0
0.0
0.0
36
38
30
42
34
<3
o7
4.0

2
3

3l
jes
&2
32
16
1.9
20
Fal
13
18.6
50
&
5.2
2.4
116
2.3
0.0
£0
28
18
102
83

29.5¢0
£.7%
20.84

£.20
12.00
15.00
18.36

Veiptily

[1a]-]y g

fps

66.1
£0.2

2
£1.3
65.7
§7.4
67.4
63.2
4.4
6§50
[y ]
6.2
67.2
651
51.4
7.3
64.3
628
£5.%
£8.3
67.4
581
583
368
‘547
54
0.6
451
54.9
514
537
51.3
555
54.¢
49,8
860
£5.5
0.3
5€.%
44.2
&2
459

5545 fpe Ject oy ens)
55.08 fps

“ucloeity inthe durection of flow

CARNGT

15991 Red FUlll Ave, SWie 120
7142588520

FAX 714-255.0372
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Axin}
s

5.0
9.4
59.¥
61.2
85,5
6712
873
63.5
63.8
63.0
533
661
651
66.0
61.2
672

1M
£ela AN



Client:
Project #:
Unit No:
Date:
Point

AS
Ad
Al
A2
Al
BS
B4
R3
B2
El
Cs
C4
C3
C2
Ci

STRATIFICATION CHECK

UCos COLMAC

1405-40950
1.0
6/28/94
O:pt

6.5
72
67
7.0
6.5
6.5
6.7
€.7
6.3
65
8.6
63
6.4
6.9
6.7

02 Stratificaion=

40985 XIS/)-)-Suras

002AS-541589-PP-169

Ref Cs

6.9
7.1
6.7

~
[

0.4%

% DUt Foint
0.0% D5
-1.4% D4
0.0% D3
2.8% D2
0.0% D1
0.0% ES
0.0% E4
-1.5% E3
-1.6% E2
0.0% El
-1.5% F3
-1.6% F4
0.0% F3
-1.5% 2
0.0% 1
CARNQOT

Oopt

6.5
6.6
6.7
6.6
6.7
7.0

£,
Rel

6.6
6.9

6.7

6.5
6.2
6.8
6.8
6.8

15991 Red Hill Ave Suite 110

Tustin, California 92680

714-259-9520

FAX 714-259-0372
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Ref Ca

6.4
6.6
6.7
5.6
67
6.9
6.6
6.6
6.8
6.6
6.5
62
6.8
6.8
6.8

Y DUT

-1 6%
0.0%
0.0%
0.0%
0.0%
-1.4%
0.0%
0.0%
~1.5%
-1L.5%
60%
00%
0.0%
00%
0.0%

P
ik AW



3D VELOCITY - DATA AND WORKSHEET

ClHenl: LICOS COLNAL Date
Unit &3 Data By: EF
Sample Locsdon: Cuget dusd Barci Pressure, in Hg. 29.90
Tert No: 2-2-34 Static Pressure, tn W, ~3.7%
Probe [D Na: B-313; - ARs. Pressure, in Hp 39.H4
Unlt Losd: Average OF, %% 4y £70
Test Dats: Gi23i54 Avarage CO3I, % dry. 1209
Time {(StarlStopk 995071145 Molnure Content, % 15.00
Molecular Welght, wet: 836
Sumple ¥iaw Pitch Total Stuck F4-P3r Piich n-Pef Result Veloalty
Polnt Angle P&.p3 P1 Pi Termp P17 Angle Pi-P2 Pi-Fa Angle uncors.® Axdal
deg. o WG in WG ¥ io'Wwé deg b WG n' WG deg. g fos
AT -£ -0.05 055 435 .09 5.5 1.06 Q.55 11 £5.3 4.8
A6 -3 .05 0.45 435 011 5.7 106 0.45 112 291 580
A S .12 -0.05 0.45 §39 <031 57 1.0G 0.45 133 59.1 47,4
A 4 -3 -6.0% 0.50 439 .16 6.1 1,05 0.50 £% 62,3 618
A 3 -2 0,04 0.60 439 .07 4.3 1.00 0.60 59 681 67.1
A 2 -8 5,05 5,60 4389 -0.08 <51 BNt C.60 9.5 632 673
A i ~E .00 055 44C .00 0.0 103 4,558 £0 5.2 645
8 7 5 0.20 .30 438 0.00 0g 1.03 0.78 50 73.5 73.2
B 6 -3 0.00 a.68 439 0.00 5.0 ] 0.65 kXe 30,8 0.7
B 5 g 0.0 057 439 0.00 0.0 100 0.57 [ 663 663
B 4 B 0.00 0,48 43% €.08 6.0 166 0,48 10 606.9 608
B 3 -2 5.00 032 3y .60 0.0 .00 631 - 0 3. 497
B 2 ] 007 0318 43 0.00 0.0 1.00 0.25 3.0 439 43.8
B i -1% £.02 £.27 43¢ .07 4.3 1.00 027 15.7 457 440
C 7 o -0.01 041 437 -0.02 1.5 $.50 C.41 13 £6.3 6.2
[ OIS ¢ -0.02 [ R 436 0,05 2.9 1.0 0.42 25 56.9 568
C 5 o .02 0.37 437 0.0 33 1.0¢ 0.37 13 13,4 533
o4 2 £ 01 037 437 <1.03 B 1.00 0.37 26 §3.4 533
¢ 3 < 0.62 036 437 0.06 3.6 3.9% 0.36 19 525 322
c 2 -3 0.02 040 427 £.08 12 100 G40 EN] 55,4 553
c -5 0.02 0.36 437 ¢ 08 3.6 8.99 0.3¢ 9.7 $26 518
F 7 -7 A 0% G55 440 Q0% 55 .60 6.55 L% 8.2 £4.%
F ¢ -3 .08 53 €30 <008 4.6 1.08 0.53 5.8 64,1 63.8
F 3 & -5.06 656 44 512 =72 1.00 0.50 6.4 624 61.5
F 4 -1 -0.03 0.3% 443 .05 31 100 0,59 33 8.7 616
Fo3 -% -0.03 0.66 44} ~3.0% 2.6 £.00 0.6§ 8.5 714 70.7
Foo2 10 .00 89.60 €42 .06 o0 1.06 0.60 100 &84 671
Fo -9 0,07 08 145 013 [ 0.9 052 126 £3.4 619
E 7 1] 0.0 051 44] 0.00 0.0 1.00 0.52 108 63.4 &4
E ¢ -5 0.01 0.52 547 6.0z 12 % €52 s £3.4 632
E S -7 c.oz .54 442 0K 24 S 0.54 3.4 64.6 641
E 4 -3 .00 0.5% 441 Q.60 0.0 1.00 Q.45 3.0 £5.0 85,8
E 3 -9 ¢.09 0.53 441 0.00 0.6 1.06 0.53 5.0 640 632
E 2 10 0.00 053 441 0.00 by 1.00 0.53 100 §¢.0 530
E [} 0.a2 9.5% 440 0.5 3 190 0.5% 23 K% 651
D 7 i 000 049 4540 000 ¢.0 1.00 C.49 1.0 61.5 618
D€ 2 .02 0.45 41% 0.04 28 0.45 33 55.8 587
D3 o .02 0.42 437 0.0% 31 042 3 $6.§ 585
D4 0 8.01 Q.39 437 0.0% N 0.3% 16 343 547
D 3 0 0.0 0.3¢ 437 0.00 0.0 0.36 0.9 558 526
D2 3 £.01 8.30 437 ~0.03 -2 6.30 34 48.1 <80
D1 2 0.90 025 437 0.40 0.0 0.2% 1.0 L] 938
RESULTS
Yaw Angle: 4.4 deproes Stack Tempersture: 438 F
Fieh Angle: <10 dopross Veloeity™: S0.1E ps et por tac )
Retultant dngle: 5.9 dogreca Azl Yelochy: 9.7
Standerd Deviation: 4.0 degroes
Sveloaity i the Guection of fow
CARNOT
15991 Red HIE Ave., Suile 116
Tustln, California 92680
7143599520
40965 XL572-2-3d FAX 714-255-0372 o

002AS-541589-PP-169 80 of 94



Client:
Project &2
Unit No;

Date:
Point

F3
F4
3
-2

Fl

£5
E4
E3
B2

=
Fol

s
D4
D3
D2
Dl

STRATIFICATION CHECK

UCCS COLMAC

1409-20685
y;

&/28/94
Capt

6.5

7.1
6.9
67
€9
&.3
7.2
77
7.0

02 Stratification™

40983.X1.8/2-2-Strat

002AS-541589-PP-169

Ref O

7.2

1.0%

% Diff Point Oapt
0.0% s 6.5
1.5% C4 6.6
4% 3 6.3
0.0% C2 54
0.0% Cl 7.4
0.0% BS 6.0
1.5% B4 6.2
G,0% B3 6.5
1.4% 2 57
1.5% Bl 6.6
1.4% A3 71
16% Ad &1
0.0% A3 7.4
G.0% A2 6.7
0.0% Al 6.4

CARNOT

15991 Red Hill Ave. Sujte 110
Tustin, California 92680
714-255-9520
FAX 714-259-0372
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Ref O

6.4
6.6
6.6
6.4
7.5
6.1
63
&6
6.8
67
73
64
7.5
6.8

66

% Diff

-1.6%
0.C%
1.5%
0.0%
1.3%
1.6%
1 6%
}1.5%
1.5%
1.5%
2. 7%
18%
1.3%
1.5%
3.0%

10594
Bt AM
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Desert View Power
2019 Emissions Performance Test Plan

THIS IS THE LAST PAGE OF THIS DOCUMENT

If you have any questions, please contact one of the
following individuals by email or phone.

Name: Mr. David Wonderly

Title: Client Project Manager
Region: Western
E-Mail: DWonderly@montrose-env.com

Phone: (714) 279-6777

Name: Mr. Matt McCune

Title: Regional Vice President
Region: Western
E-Mail: MMccune@montrose-env.com

Phone: (714) 279-6777
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